
0 0 5 4 O t h < > r :

^mmm^--^^m^m

wmsMfw

EFI
LGEORl

Es«^p^r^ ^•.'""'W'-'•, _ -J twPrepared for

HAZTECH

tTceTConserTatl

"SO -VV^*iU- /' "i'; <«!*v?;yj-;vi-'-'r->wi
^ •;••.• tfjTS';'1". ^J''^-'. '<£
tf'*-<L-*:'«>' "it bi'.f£i»fe^feC5W<'̂ :Wl
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P»:̂ l̂
iV"* v"* '•':•!•'? *-' "; ' ; . ' , ,' -/jft'"***^ "'<;* ' ' " ..v'i
j§:*%f' t l$Ffy.'"^f*'f«'' * ''*'"• '*.'""' '' • 'Vi -^^''PltC^

>-':R;:S*Ei:3

^^^^f.M^k^•%M?fev:<^*k^^t^. '̂v^



2 8 0055

LIST OF ATTACHMENTS
FOR

PHASE 2 REPORT

Baseline Phase 2 Results
Phase 2 Antlfoaa investigation

Additional Phase 2 Data
Water Stripper pH vs Residual TEA
Concentration
Emulsion Composition vs Viscosity



F
2 8 0056

PHASE 2

INTRODUCTION

The purpose of the Phase 2 testing was to establish operating
conditions for the B.E.S.T. system component* and to determine
the quality of the B.E.S.T. products, namely, recovered oil,
water, and solids. At least two different types of feed were
processed through key B.E.S.T. components. The B.E.S.T. water
product was treated by a two stage, coagulation process to reduce
the amount of oil, metals and other contaminants.
COMPONENT TEST PEED COMPOSITIONS

After Phase 1 evaluation of the site materials composition,
including calculation of the expected polychlorinated biphenyl
(PCB) levels in the oil product, it was determined that a blend
of the site materials would be the most probable feed stock for
on-site B.E.S.T. processing. Because of the differences of Pond
1 versus Pond 2-4 sludge evident from Phase 1 testing, Pond 1 was
handled separately from Ponds 2-4 sludge. Calculations were made
to estimate the ratio of site materials to blend to achieve a
representative feed stock which would allow the processing of all
site materials at a constant feed composition.

The following is a description of the two type of feed stocks
used for component testing:

Site Components

Pond 2-4 Sludge
Pond 1 Sludge
Filter Cake
Pond 2-4 Tree Hater'
Backfilled Lagoon

COMPONENT TEST OPTIMIZATION

Composition of Sludge Peed Mixtures
Peed 1 F e e d 2

19%
0%

16%
33%
32%

0%
17%
15%
40%
28%

Foaming was experienced during operation of the water stripper.
Therefore, tests were conducted using several types of antifoam
agents with the conclusion that the foaming could be overcome by
the use of l,600ppm of Dow Corning 'DB 110A'. This was further
optimized as discussed later.

Significant problems were also encountered when running the
solvent stripper component. The problem was the formation of
oil/water emulsions on the trays of the stripping column. The
effect of these emulsions is to raise the viscosity of the
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IJStf 2 8 0057
«»terial in tht stripping column to tht point whtrt tht flow down
the trays of tht column is severely slowtd. Tht tfftct of thtst
••ulsion formations is high BS4W In tht rtcovtrtd oil product.
This was ovtrcomt whilt runnina fttd 1 by stopping sttam addition
ihilt continuing indirect heating. Feed 2 was stripped with
rontinuous sttam addition. As a consequence, tht rtcovtrtd oil
from this.fttd showtd a hightr BS&W than that of tht fttd 1
rtcovtrtd oil.
ANALYTICAL TESTING OF RECOVERED FRACTIONS

Attachmtnt "A* presents the analytical data obtained from
testing of the oil* water and solids products rtcovtrtd from
B.E.S.T. compontnt proctssing for both fttd stocks.
DISCUSSION OF COMPONENT TEST RESULTS

As a rtsult of ttsting of the products obtained from component
testing of the two types of feed sludge blends, several
additional tests were conducted.

As discussed earlier, an antifoam agent was added to the water
stripper. Further investigation of several types of antifoam was
undertaken in the laboratory to determine the optimum antifoam
agent and concentration. The best foam suppression was observed
when using Mazer antifoam Hazu OF 230SX, Attachment "B". The
estimated amount of this antifoam needed to control foaming in
the water stripper is 100-400ppm.

The residual TEA level in the stripped water was significantly
higher than expected and impacted the quality of the water
product. An additional B.E.S.T. component extraction/separation
was performed on a mixture of the Pond 2-4 sludge and Pond 2-4
'free water' to determine the effect of elevation of the pH on
the residual level of TEA in the stripped water. The results art
shown in Attachment "C". Because of the dramatic impact of pH on
residual TEA levels in the water product an additional experiment
was conducted on water stripper feed in the laboratory to
determine the full extent of pH influence on residual TEA levels
in the product water. The results of this testing are shown in
Attachment "D". From this data it appears that the best possible
water quality can be obtained by running the water stripper at
pH's of 9.S and above.
As indicated earlier, emulsion formations in the solvent stripper
were encountered during the component tests. In order to better
understand the effect of these emulsion formations on the
operation of the solvent stripper, a laboratory experiment was
conducted to determine the viscosity of recovered oil/water
emulsions as a function of composition. A comparison was made
between the emulsions when pure distilled water was used and when
'free water' was used. The results of this experiment are shown
in Attachment "E". After evaluation of this data, it was
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2 8 9 ?ha£ emulsion formations could be alleviated bydetermined tn« itripper with an oil-rich material, th\
faeding t?*/w7ah viscosity emulsions and their associated.voiding tn!h?;*can be accomplished by recycling the oil richproblems. J1 wlth the incOming feed to the solvent stripper.

aui<*«>- - - — ———
w r.aueited that fixation of the solids be conducted if itHattech requ ^ t coul(J Rot pft$g thf Hazardout waste

wai,d!^!« criterion for heavy metals. As can be seen in the
delisting «*j; anaiytical results presented in Attachment "A",B>E'f ' I of lead in the EP Toxicity extracts was below the
the ltvt:_ntamination level for the determination of hazardous.aximum contw t ̂  tnou9h to allow delittlng of the solids.
watttf ouj d llgt tnt ,olids the EP Toxicity extract must show a

below 0.3ppm.
i M«r the EP Toxicity leachate lead concentrations, the solids10 fixated with fly ash and portland cement. The ratio used

fixation waJ 8 parts dried B.E.S.T. solids, 2 parts fly
h oarts portland cement, and 3 parts water. After allowing
'.ixture to cure for three days, the EP Toxicity procedure was

-.. The lead level was reduced by this technique to less
thin 0?25pP"' which will pass the VMS model for delisting of a
hazardous waste.

Page 3
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ATTACHMENT A

BASELINE PHASE 2 ANALYTICAL RESULTS



2 8 0060 HAZTECH/SAVANNAH/PHASE II
OIL PRODUCT

Uem
Cyanides
silfide*
pH
PCB's
TEA
AS
Ba
cl (hexavalent)
Cr
Cure
Pb
Mn
Hg
Mini
Se
Aa**T»
Zn

Method

Colorim
Titration
Water extraction
G.C. mg/kg
G.C. mg/kg
ICP org. (mg/kg)
ICP org. (mg/kg)
ICP org. (mg/kg)
Colorimetric (mg/kg)
ICP org. (mg/kg)
ICP org. (mg/kg)
Ash/I CP (mg/kg)
ICP org. (mg/kg)
ICP org. (mg/kg)
ICP org. (mg/kg)
ICP org. (mg/kg)
ICP org. (mg/kg)
ICP org. (mg/kg)
ICP org. (mg/kg)

reed 1

< 0.4
<25.
6.67
45.
2,600
5.
70.
0.9

< 0.2
3.
27.
110.
730.
0.7

<10.
< 0.2
38.

< 0.1
14.

reed 2

<0.8
6.03
36.
7,200
8.

390.
1.0

< 0.2
8.
16.
320.
1,500
1.8

<10.
< 0.2
29.

< 0.1
110.
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HAZTECH/SAVANNAH

PHASE II OIL PRODUCT

Feed 1 Feed 2

APi Gravi ty « 60°r

riaih Point (°F)

pour Point < ° F )
Vi.co.ity, SFS « 1220F

A»h Content (%)

Total Sulfur ( % )

B S t W (%)
BTU Content (BTU/16)

Organic Halogens ( % )

2 4 . 3

378.

2.

94.3

.62

.45

0.1

18,000

.053

19.5.

>212.

4.

203.

1.35

.77

15.

16,000

.084



_ *
Sample MK fnffibdtMmV- C

2 8 0062 Qrgonlcs Analysis Data Sheet
(Page 0

Client: Resources Conservation Co
QC Report No: 0027
Contract No. -15145
Date Sample Received: 12/29/85

Volatile Compounds
Concentration: Medium
Date Extracted/Prepared: 12/29/85
Date Analyzed: 12/29/85
Conc/Dil Factor: 1:10 pH. NM
Percent Moisture: N/A

Compound

Chtoromethene
Jromomethene
Vinyl Chloride
CMoroethane
Methylene Chloride
Acetone
Crbon Disulfide
t.i.-Dichloroethene
1.1-Dichloroethone
t-'l,2-Dicnloroethene
Oloroform
1 ,2-Dichloroethane
2-Butanone
1,1.1-Tnchloroetnene
CaraooTetrachloride

Sromodicnloromethane

ug/Kg Compound

10OOU 1,1.2,2-TetrachloroethBne
IOOOU 1,2-Dichloropropane
10OOU t-1,3-Dictiloropropene
IOOOU Trichloroethene
5000 6 Dibromochloromethane
IOOOU 1,1,2-Trichloroethane
500U Benzene
500U c-1,3-Oichloropropene
500U 2-Chlxoethylvinylether
500U Bromoform
500U 2-Hexanone
500U 4-Methy1-2-Pentanone

IOOOU Tetrachloroethene
500U Toluene
500U Chlorobenzsne

IOOOU Ethylbenzene
500U Styrene

Total Xylenes

ug/Kg

500U
500U
500U
500U
500U
500U
500U
500U
IOOOU
SOOU
IOOOU
10OOU
SOOU
SOOU
SOOU
SOOU
SOOU
SOOU

Data Reporting Qualifiers

faiue .t the result is a value greater than or equal 8 This flag is used wnen the analyte is
*.o the detection limit report the value 'ound in the blar.K as we" as a

temple
'J Indicate compound was analysed for DUX not

detected. Sepor'. the T ;mmum detection J 'ndicates an estimatec value -
"mst compound present out beiow

neper table detect ion 1 i m 11



ANALYTICAL RESOURCES. INC.
: -;"Co,

Sample

2 ' 8 0063 Organics Analysis Data Sheet
(Page 2)

Concentration: tow
Date Extracted/Prepared: 12/29/85
Date Analyzed: 1 /3/86
Cone/Oil Factor. 1:2

Compound

N.NJtrosod1methylamine

ug/Kg Compound

2-CMorophenol
] j-Dtcfilorofienzene
l^-Oichlorooenzene
gensvl Alcohol
l ^-Oichlorobenzene
2-Metnylpnenol
t»i$( 2-CMlorowopropyl Jether
4- Methyl phenol
N-Nitroao-Dipropylamine
HexacMoroelhane
Nitrobenzene
isophorone
2-Nitrophenol
2.4-Dimethylphenol
BenzoicAcid
bu( 2-Chloroethoxy)methane
2.4-Oichlorophenol
1,2.4-Trichlorobenzene
Naphthalene
4-Chloroani!ine
Hexachlorobutadiene
4-Ch!oro- 3- methylphenol
2-nethylnaphtnalene
HexacMorocyclopentadiene
2.4.6-Tncnlorophenol
2.4,5-Tnchloropnenol
2-Chloronaphthalene
2-Nitroani!ine

3-Nitroaniiine

19800U
19800U
19800U
19800U
19800U
J9800U
19800U
1980CU
19800U
19800U
19800U
19800U
19800U
19800U
19800U
I9800U
19800U
19800U
9600U
19800U
19800U
19800U
19800U
19800U
19800U
19800U
I9800U
19800U
19800U
9600U
19800U
9600U
19?-OOU
I9800L.
9600U

Acenaphthene
2.4-Dinitrophenol
4-Nltrophenol
Dibenzofuran
2,4-Dinitrotoluene
2.6-Dinitrotoluene
Diethylphthalete
4-Chlorophenyl pheny'ether
Fluorene
4-Nitroemline
4.6-Dinitro-2-meUiylphenol
N-Nitrosodiphenylamine (')
4-Bromophenyl phenylether

Hexachlorobenzene
Pentachlorophenol
Ptienanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Benzidine
Pyrene
Butylbenzylphtralate
3,3' - Dichlorobenzidine
Benzo(a)anthracene
Bis(2-Ethylhexy])phthal8te
Chrysene
Di-n-Octylphthalate
Benzo(b)f1uoranlhene
Ben2o(lc)fluoranlhene
Benzo(a)cyrene
lneteno( 123-cd)pvrene

D1benzo( a^ )anthrac8nc

tig/Kg

I^SOOU
9600U
960CU
I9800U
198CCU
1980CI!
19800U

1 9800U
960CU
96COU
19800U
19800U
19800U
9600U
198CCU
1980CU
198COU
19800U
156000U
1980CU
1 9800U
39600U
I 9800U
20,000
1980CU
19800U
1980CU
I 980CJ
1980CU

1 98001'

(!) Cannot ie separata! from



RESOURCES. INC Sample No: Method Blank

2 8 0 0 6 4
Organic* Analysis Data Sheet

(Page 3)

Concentration: Medium
Date Extracted/Prepared: 12/29/«S
Date Analyzed: ! 2/29/85-! /3/S5
Conc/Dil Factor: 1

Compound

Alpha-BHC
Beta-BHC .
Delta-BHC
Gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor Epoxide
Endosulfan I
Dieicrin
4,4'-ODE
Endrin
Endosulfan II
4,4'-DDD
Endrin Aldehyde
Endosulfan Sulfate
4,4'-DOT
Methoxychlor
Endrin Ketone
Chlordane
Toxaphene

ug/Kg

20U
20U
20U
20U
2CU
20U
20U
20U
20U
20U
20U
20U
20U
20U
20U
20U
100U
20U
100U
100U

V(i) » Volume of extract injected (ul)
V(s) 'Volume of water exirsc:ed(rr.l;
w( s i » Weight of samole extract (3)
v(i) « volume of total extract'. ^

N / A orW(a) i.O gm V(t) :: V ( i ) 2 0
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2 8 0065
Orgonic$ RnolysU Data Sheet

(Pagel)

Client Resources Conser vat ion Co.
OC Report No: OC27
Contract Na *:5M«
Date Sample Received: 12/29/85

Volatile Compounds
Concentration: Medium
Data Extracted/Prepared: I2/29/B5
Date Analyzed: 12/29/05
Conc/Dil Factor: 1:10 pH: N/A
Percant Moisture: N/A

Coftpound UQ/K9

Chloromethane 1000U
Rromomethane ' IOOOU
Vinyl Chloride IOOOU
Chloroethane IOOOU
Methylene Chloride 56,000
Acetone IOOOU
Carbon Disulfide 500U
1.1,-Dichtoroethe/* 500U
1.1-Dichloroethane 500U
t-1,2-Dichloroethene 500U
Chloroform 500U
1.2-Dichloroethane 500U
2-Butanone IOOOU
1,1,1-Trichloroethane 500U
Carbon Tetrachloride 500U
Vinyl Acetate IOOOU
Bromodichlorornethane 500U

Compound

1,1,2,2-Tetrachloroethane
1.2-Dichloropropane
t-1,3-Dlchloropropene
Trichloroethene
Dibromochloromethane
1,1,2-TrlcMoroethane
Benzene
c-1,3-Dichloropropene
2-Chloroethylvinylether
Bromoform
2-Hexanone
VMethyl-2-Pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbennne
Styrene
Total Xylenes

500U
500U
500U
500U
500U
500U
500U
500U
1000U
500U
1000U
IOOOU
500U
500U
500U
500U
500U
500U

Data Reporting Qualifiers

Value if the result is a value greater than or equal B This flag is used when the analyte is
to the detection limit report the value :c*r.5 :r, :r>6 s!ar,». as we" as «

sample
U Indicates compound was analyzed for but not

detected. Report the minimum detection J indicates an estimated value -
limit compound present but below

r epor table detect ion ' im i t
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2 8 0066

, INC.

Organic* Analysis Data Sheet
Method 1625 Report

Concentration:
Date Extracted/Prepared: 12/29/8S
Dele Analyzed: 1/3/66
Cone/Oil Factor: 1:4

cea pound
N.Hitrosodimethylamine
Pbtnol

2-Chlorophenol

iDichlorobenzene
tenryi Alcohol
1 ,2-Dichlorobenzene

Hs(2-CNoroisopropyl )ether
4-Metnylphenol
N-Nitroso-Dipropylamine
HoatMoroetnene
Nitrobenzene .
isophorone
2-Nilnjohenol
2.4-Dimethylphenol

2.4-Dichlorophenol

Naphthalene
4-Chloroeniline
HexacMorobuladitne
4-CMor o- 3- mtmy \pheno1
2-neihylnapmhalene
Hexachlorocyclopentadiene
2.4,6-Tnchlorophenol
2.4,5-Tnchlorophenol

2-NitroeniHne

3-Nitroaniline

15000U
24000
12000U
19000U
10000U
12000U
MOOOU
16000U
15000U
10000U
IOOOOU
MOOOU
19000U
21000U
15000U
IOOOOU
13000U
180000
13000U
MOOOU
7200U
17000U
12000U
7200U
17000U
5600U
21000U
21000U
6000U
12000U
7200U
4800U
12000U
3200U
26000U

CM pound ug/Kg
Acenaphthene 30000U
2,4-Diniirophenol 13000U
4-N1tropneno1 8000U
Dlbenzofuran 14000U
2,4-Dinilrotoluene 8800U
2,6-Dmitrotoluene IOOOOU
Diethylphthalete 6000U
4-Chlorophenyl phenylether 25000U
Fluorene 12000U
4-NHroaniline 29000u
4,6-Dlnttro-2-methylphenol 4400U
N-Nitro9cdipheny1am1ne (0 13000U
4-Bromophenyl phenylether 13000U
HexacMorobenzene 18000U
Penlachloropnenol 4400U
Phenanthrene 29000
Anthracene MOOOU
Di-n-butylphthalate 16000U
Fluor anthene 7000
Benzidine 72000U
Pyrene 8400o
Butylbenzylphthalate 17000U
3,3'-Dichloroben2idine 8000U
Benzo(a)anthracene 6000
Bi9(2-Ethy1hexy1)phtha1ete 140,000
ChryMM 13000
01-n-Octylphthalate 4000U
Benzo(b)flix>ranthene 16000U
Benzo( k Xluor anthene 13000U
Benzo(a)pyrene 440CU
lndeno( 12 J-cd)pyrene B400t
Diber,2o(ah)antrir8cene 7600U
BertfrighOperylene 14000U

(1) Cannot be separated from diphenylamine



RESOURCES, .NC Sampled* 5122-4

2 8 0067
Organic* Rnalysis Data Sheet

(PageS)

Concentration: Medium
Date Extracted/Prepared: 12/29/95
Date Analyzed: 12/29/85-1 /3/S5
Conc/Dil Factor: 1 2

Con pound

Alpha-BHC
BetB-BHC
Delta-BHC
Gemme-BHC(Unoane)
Heptacnlor
Aldrin
Heptachlor Epoxide
Endosulfan!
Dieldrin
4.4'-ODE
Endrin
Endosulfan il
4.4--DDD
Endrin Aldehyde
Endosulfan Sulfate
4.4--DDT
Methoxychlor
Endrtn Ketone
CMordane
Toxaphene

ug/Kg
40U
40U
40U
40U
40U
40U
•4CU
40U
40U

40U
40U
40U
40U
40U
40U
200U*cu
200U
200U

v( i) * Vo!'jrr» "f extract 'Piec'.sc J:

V( si * volume of water sx-actec . *n
wr ?. m weini. of j^mo'e »>"*c*: •:

orW(s) V(t)



Sam pie N* SI 22-6

2' 8 0068
Orgonics Rnalysls Data Sheet

(Page!)

ANALYTICAL RESOURCES INC.
ID«0: 0027-3

Client: Resources Conservation Co.
QC Report No: 0027
Contract No: *15M8
Dote Sample Received: 12/29/85

Volatile Compounds
Concentration: Tedium
Date Extracted/Prepared: 12/29/85
Date Analyzed: 12/29/85
Cone/Oil Factor: 1:10 pH: N/A
Percent Moisture: N/A

expound

gilcromethane
aromomethane
vinyl Chloride
CMoroethane
Hethvlene Chloride

Croon Disulfide
l.l.-Dichloroethene
i \\ -Dichloroethane
i- 1 ,2-Dicfcloroethene
CMcroform
i .2-Dichlorcethene
2-Butanonc
i.i.l-Trichloroethane
CartnnTetrachloride
Vinv! Acetate
5 nmodicMor omethane

ug/Kg Compound

IOOOU 1,1,2,2-Tetrachloroethane
JOOOU 1,2-Dich1oroprop«ne
10OOU t-1.3-Dichloropropene
1000U Trichloroethene

13,000 6 DibromocNoromethane
1000U 1.!.2-TricMoroethar,e
500U Benzene
500U c-1,3-Dichloropropene
500U 2-Chloroethylvinylether
500U Bromoform
500U 2-Hexanone
500U 4-Methyl-2-Pentanone

1000U. Tetrachloroethene
500U Toluene
500U Chlorobenzene

1000U Ethylbenzene
500U Styrene

Total Xylenes

ug/Kg

500U
500U
5COU
500U
500U
500U
500U
500U
1000U
500U
1000U
1000U
500U
500U
500U
500U
500U
500U

Data Reporting Qualifiers

''alue if the result is a value greater than or equal B This flag is used when the anaiyte is
to the detection limit report the value

Indicates compound was analyzed for but not
>t»cted. Report the minimum «Jett' :cn J
limit

found in the ilanic as well as a
sample

indicate;, sr astiratee! va!ue -
compound present out below
reportable detection limit
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lory ANALYTICAL RESOURCES. INC.

''cS* ResourassConservfttionGo.

2' 8 0069 .

Sample Me 5122-<

Organics Analysis Data Sheet
(Page 2)

Concentration: Medium
Date Extracted/Prepared: 12/29/85
Date Analyzed: 1/5/86
Cone/Oil Factor: 1 : 1 6

Con pound

N-NilroscdimeUrylamine
Phenol
Aniline
bis( 2-Chloroethyl )ether
2-Chlorophenol
1,3-Dichlorobenzene
1',4-bichlorobenzene
Benzyl Alcohol.
1,2-Dichlorobenzene
2-Methylphenol
bis( 2-Chloroisopr opyl )ether
4-Methyl phenol
N-Nitroso-Dipropylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimetnylphenol
Benzene Add
bi$( 2-Chloroethoxy)methane
2.4-Oichlorophenol
l.Z.^-Tricniorofienzene
Naphthalene .
4-Chloroaniline
Hexachlorobutadiene
4- Chloro- 3 - methy Iphenol
2-Methyl naphthalene
Hexachlorocyclopentadiene
2.4,6-Trichlorophenol
2.4.5-Trichloropnen.ol
2-Cnloronaphthalene
2-Nitroani'ine
Dimethylphthalate
Acenaphthyiene
3.-NUroam!ine

ug/Kg Compound

40000U
40000U
4COOOU
40000U
40000U
40000U
40000U
40000U
40000U
40000U
40000U
40000U
40000U
40000U
40000U
40000U
40000U
40000U

200000U
40000U
40QOOU
40000U
4000QU
4000CU
40000U
40000U
4CCOOU
40000U
40000U

200000U
40000U

20COOCU

Accnaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenaofuran
2.4-Dinitrotoluene
2.6-Olnitrololuene
Diethylphthalate
4-Chlorophenyl pnenylettier

Fluorene
4-Nitroaniiine
4 ,6- Dinitro-2- methylphenol
N-Nitrosodiphenylamine ( 1 )
4-Bromophenyl pheny tether

HexacMorobenzene
PentacMorophenol

" Phenanthrene
Anthracene
Di-n-outylpnthalate
Fluoranthene
Benzidine
Pyrene
Butylbenzylphthalate
3 .?' - Oichiorooenzicine
Benzo( alerithracene
Bis( 2-EthYlhexyOphlhelaie
Chrysene
Di-n-Octylphthalate

SenzcUjruoranthene

!ndeno( 1 23-co)pvrene

ug/Kg

40000U
200000U
2COOOOU
40000U
40000U
40000U
40000U
4000CU
40000U
2COOOOU
200000U
40000U
40000U
40000U
200000U

A ̂ AA Al |*^wUwvv
40000U
40000U
40000U
300000U
40000U
40000U
30000U

260.000 B
40COOO
•K30CQU
40000U
4000CU
40000U
400000
40GOCU
40000U

400.-OU
(') Canr-ct :e se?



L§boretory. ANALYTICAL *EiOOftCES,!NC
t; ftes.curcesConservation Co.. . . . " .

Sample

2 ' - 8 0070 Qrganics Analysis Data Sheet
(Page 3)

Concentration: Medium
Date Extracted/Prepared: 12/29/85
Date Analyzed: \ 2/29/85-1 /3/85
Conc/Dil Factor: 1 2

Compound

Alphe-BHC
Bete-BHC
Delta-BHC
Gamma-BHC (Linoane)
Heptacnlor
Aldrin
Heptachlor Epoxide
Endosulfan!
Dieldrin

-4.4'-DDE
Endrin
Enoosulfanll
4,4'-DDD
Endrin Aldehyde
Endosulfan Sulfate
4,4l-DOT
Methoxychlor
Endrin Ketone
Chlordane
Toxaohene

ug/Kg

40U
40U
40U
40U
40U
40U
4QU
40U
40U
40U
40U
40U
40U
40U
40U
200U
•40U
200U
200U

v( 0 » Volume oi' extract injected vul)
V( s) = Volume of water extracted (~' •
W( s) « Weight of samo'e extract < q)
v(») * Volume of total extract (ul)

V(S) orW(s) VOgm V(t) -*COO v(0 :



.28 0071 HAZTECH/SAVANNAH/PHASE
TREATED WATER PRODUCT

Uem
•fctfPH .Cond .
IDS
TSS
0 * G
COD

BOD
N03(N)
N02(N)
TKN
phenols
Cyanides
Triethylamine
PCB'S
Cr (hexavalent)
ci-
TOC
AS
Ba
Cd
Cr
Cu
re
Pb
Mn
Hg
Ni
Se
Ag
Zn

Method
Meter
Micromhos
at 105°C (mg/1)
at 105°C (mg/1)
Partition/Grav.
Dichromate reflux
(mg/1)
(mg/1)
Color im (mg/1)
Colorim (mg/1)
Hacko Kjeldahl (mg/1)
4AAP (»g/l)
Coloria (ag/1)
(mg/1)
G.C. (mg/1)
Colormetric (mg/1)
Potentiometric
DC-80

ICP (mg/1)
ICP (mg/1)
ICP (mg/1)
ICP (mg/1)
ICP (mg/1)
ICP (mg/1)
ICP (mg/1)
ICP (mg/1)
ICP (mg/1)
ICP (mg/1)
ICP (mg/1)
ICP (mg/1)
ICp (mg/1)

Peed 1

8.06
9,440.
16,000.

210.
41.

5,600.

560.
19.
.16

360.
.81

< .1
6,400.

< .01
< .05

360.
9,300.

<0.5
.14

< .01
.02
.13
.16

1.2
.06

< .05
< .02
< .03
< .01

.28

Feed 2

6.36
26,800.
53,000.

560.
115.

12,000.

1,700.
70.

.17
5,400.

2.2
< .1

20,000.
< .01
< .05

930.
27,000.

<0.5
.12

< .01
.05
.22
.36

1.2
< .01
< .05

.03
<0.3
< .01

.40



2 - . 8 ' 0072 Organlcs Hoalysls Data Sheet
(Pagel)

Laboratory: ANALYTICAL RESOURCES INC.
Lab Sample ID No: 0027-MB
Sample Matrix: Waters
Data Release Authorized By:

Client: Resources Conservation Co.
QC Report No: 0027
Contract No: '15148
Date Sample Received: 12/29/85

Compound

Chlorocnethane
Bromomethane
Vinyl Chloride
Chloroetnane
Methylene Chloride
Acetone
Carbon Disulfide
1,1,-Dichloroethene
1.1-Dichloroetnane
t-1,2-DicnloroBthenc
Chloroform
1.2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachlonde
Vinyl Acetate
Eromodichloromethane

Volatile Compounds
Concentration: Low
Date Extracted/Prepared: 12/29/65
Date Analyzed: 12/29/85
Conc/Dil Factor: 1 pH: N/A
Percent Moisture: N/A

ug/L Compound

10U 1,1,2.2-TetrachloroBthane
IOU 1,2-Oichloropropane
l OU t-1,3-D1cnloropropene
10U T rich lor oetnene
13 Dibromochioromethane

10U 1,1,2-Tnchloroethane
5U Benzene
51) c-1,3-Dichloropropene
5U 2-Chloroethylvinylether
5U Bromoform
5U 2-Hexanone
5U 4-Methyl-2-Pentanone

1 OU Tetrachloroethene
5U Toluene
5U Chlorobenzene

10U Etnylbenzene
5U Styrene

Total Xylenes

Data Reporting Qualifiers

ug/L

5U
5U
5U
5U
SU
5U
5U
SU
IOU
SU
IOU
IOU
SU
5U
SU
SU
SU
5u

Value If the result is a value greater than or equal
to the detection limit report the value

U Indicates compound was analvsed V but not
detected. Report the minimum detec'-on
limit

B This flag is used when the analyte is
found m the blank as well as a
sample

J I ndicates an estimated value -
compound present but below
reportable detection limit



Laboratory: ANALYTICAL RESOURCES. INC
CH«i»t: Resources Conservation Co. '

• • '

Sample N*

.2 8 0 0 7 3 organic* Analysis Data Sheet
(Page 2)

Concentration: Low
Date Extracted/Prepared: 12/29/85
Date Analyzed: : 73/56
Conc/DU Factor: 1

Compound

N- Nitrosodi methy lam ine
Phenol
Aniline
bis(2-Chloroethyl)elher
2-Chlorophenol
l ,3-Oichloroben2ene
1 ,4-Oichlorooehzene

.
1 ,2-Dichlorobenzene
2-Methylphenol
bis( 2-Chloroisopropyl)ether
4-Methylphenol
N-Nitroso-Dipropylamine
Hexachioroethane
Nitrobenzene
Isophcrone
2-Nitrophenol '
2,4-Dimethylphenol
Benzole Acid
bis( 2-ChloroethoxY)melhane
2,4-Dichlorophenol
1 ,2,4-Tricnloroben2ene
Naphthalene
4-Chloroaniline
HexKhlorobutadiene
4- Ch loro- 3- methylpnenol
2-Hethylnaphthalene
HexachlorocVclopentadiene
2.4.6-Tnchlorophenoi
2 .4 ,5- Trichlcrophenol
2-Chloronapnthalene
2-Nitroaniline
Dimethylphthalate
Acenaohthylene
3-Nitroaniline

ug/L Compound
] OU Acenaphthene
IOU 2,4-Dinitrophenol
IOU 4-NUrophenol
10U Dibenzofuran
IOU 2,4-Dinitrotoluene
IOU 2,6-Dinitrotoluene
IOU Diethylphthalate
IOU 4-Chlorophenyl pnenylether
IOU Fluorene
IOU 4-Nitroeniline
IOU 4,6-Dinitro-2-methy1phenol
IOU N-Nitrosodiphenylamine(l)
IOU 4-Bromophenyl phenylether
I OU Hexachlorobenzene
10U Pentachlorophenol
IOU Phenanthrene
I OU Anthracene
IOU Oi-n-butylphthalate
SOU Fluoranthene
I OU Benzldine
1 OU Pyrene
IOU Butylbenzylphthalete
IOU 3,3'-Dichloroben2idine
IOU Benzo(a)anthracer;e
IOU Bis(2-tthylhexy!)pnthalate
I OU Chrysene
IOU Di-n-Cctylphthalate
10U Ben2o( b )fl uoranthene
10U 3enzo( k )fi uoranthene
SOU Senzo(a)pyr8.ne
IOU inoeno( l23-cd)pyrene
SOU Dibenzo(ah)anthracene
I OU 5er-s( -^1 )p»ry!ene
IOU
SOU (!) Cannot t>e separated from ;

ug/L
10U
sou
sou
10U
10U
10U
iOU
1CU
IOU
sou
sou
IOU
IOU
IOU
sou
IOU
10U

80U
IOU
IOU
20u
iOU

1200
!CU
!OU
IOU
1CU
!C'J
' 0..-
3CU



r ' laboratory: ANALYTICAL RESOURCES. INC
Inr r client: Resources Conservation Co .

Samplefcfcrftnolttiju

2 8' 0 0 7 4
Organic* Rnalysis Data Sheet

(Page 3)

Concentration: Low
Date Extracted/Prepared: 12/29/65
Date Analyzed: 12/29/85-1 /3/8S
Conc/Dil Factor: 1

Compound

Alpha-BHC
Beta-BHC
Delta-BHC -
6amma-BHC(Lindane)
Heplachlor
Aldrin
Heptachlor Epoxide
Endcsulfan!
Dieldnn
4,4'-ODE

'Endrin
Endosulfanll
4.4'-ODD
Endr in Aldehyde
Endosulfan Sulfate
4.4--DDT
Melhoxychlor
Endrm Ketcne
Chlordane
Toxaphene

ug/L

0.2U
0.2U
0.2U
0.2U
0.2'J
0.2U
0.2U
0.2U
0.2U
0.2U
0.2U
0.2U
0.2U
0.2U
0.2'J
0.2U
I.OU
0.21!
I.OU
I.OU

V(i) « Volume of extract Injected (u!)
V( s) * Volume of water extracted; m')
W( 3) * Weigm of samole extract' ?)
v( 0 = volume of total extract, u!)

V(s) 100 mi orW(s) V(t) 2000 V(i) 20



0075
Sample N*

i

Orgahics Analysis Data Sheet
(FageU

Laboratory. ANALYTICAL RESOURCES INC
Lab Sample ID No. 0027-E
Sample Matrix: Waters
Data Release Authorized By:————

Client: Resources Conservation C:
QC Report Mo. 0027
Contract No: '15140
Date Sample Received: 12/29/8:

Volatile Compounds
Concentration: Low
Data Extracted/Prepared: 12/29/85
Dete Analyzed: 12/29/85
Conc/Dil Factor: 1 pH: N/A
Percent Moisture: N/A

Compound ug/L

Chloromethane 10U
Bromomethane 10U
Vinyl 'Chloride . • IOU
Chloroethene 10U
Methylene Chior ide 1900 B
Acetone 10U
Carbon Disulfide SU
l.l.-Dichlortelhene 5U
1.1-Dichtoroethane SU
t-1,2-Dichloroethene SU
Cnloroform SU
1.2-DicMoroeth8ne SU
2-Butanone IOU
1,1,1-Trichloroethane SU
Carbon Tetrachlonde 5U
Vinyl Acetate • IOU
Bromodichloromethane SU

Compound

1,1,2,2-Tetrachloroethane
1 ,2-Dichloropropane
t- 1 ,3-Dichloropropene
Trichloroethene
Dibroinochlorornethane
ttl.2-Trtehloroethane
Benzene
c- 1 ,3-Dichloropropene
2-Chloroelhylvinylether

2-Hexanone
4-Methyl-2-Pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes

SU
SU
SU
SU
SU
SU
SU
SU
IOU
SU
IOU
IOU
5u
5U
su
SU
5U

Data Reporting Qualifiers

Value If the result is a value greater than or equal
to the detection limit report the value

U Indicates compound was ana1y2ed for but not
detected Report the minimum detection
limit

B This Hag is used when the anelyte is
found in the blank as well as a
sample

J Indicates an estimated value -
compound present but below
reportable detection limit



laboratory: ANALYTICAL RESOURCES. INC
Resources Conservation Co

Swnplt Mr. 1)12-5

2 8 0076 Organks Analysis Data Sheet
(Page 2)

Concentration: Low
Date directed/Prepared: 12/29/65
Dite Analyzed: 1/3/66
Conc/Dfl Factor: 1:10

Cooi pound

N- Nitrosodi methy lam ine
Phenol
Aniline
bis(2-Chloroethy1 tether
2-Chlorophenol
1,3-Dichlorobenane
1 ,4-Dichtorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
2-Methylphenol
bis( 2-Chloroi30propyl)ether
4-Methyl phenol
N-Nitroso-Dipropylamine

. HexacMoroetnane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzotc Acid
bls( 2-Chloroethoxy)methene
2.4-Dichiorophenol
1,2,4-Tricniorobenrene
Naphthalene
4-ChloroeniHne
Hexachlor obutadiene
4-Chloro-3-methylphenol
2- Helhy Inaphthalene
Hexachlor ocyclopentadiene
2.4,6-Tnchlorophenol
2,4,5-Trichloropnenol
2 - Ch lor onaphthalene
2-NUroaniline
Dimethylphthalate
Acenaphthylene
3-NUroanilme

ug/L Coaipound

100U Acenaphthene
2000 2.4-Dinitrophenol
100U 4-Nitrophenol
10OU Dibenzofuran
100U 2,4-D.initrotoluene
100U 2,6-Dinitrotoluene
100U Diethylphthalate
100U 4-Chlorophenyl phenylether
100U Fluorene
100U 4-NUroaniline
100U ^,6-D1nitro-2-methylphenol

1100 N-NUro90diphenylamine(1)
100U 4-Bromophenyl phenylether
10OU HexacMorobenzene
100U Pentachlorophenol
100U Ptenanthrene
100U Anthracene
190 Di-n-butylphthalate

500 J Fluorantherie
100U ' Benzidlne
1OOU Pyrene
100U Butylbenzylphthalate
100U 3,3'-Dichlorobenzidine
1 OOU BenzoC a)anthr acene
100U 6is(2-Ethy1hexyl)phthalete
100U Chrysene
110 Di-n-Octylphtnalate

100U Benzo(b)flvxiranthene
100U Benzo(k)nuorenthene
500U BenzcKaipyrene
100U Indeno(i23-cd)pyrene
500U Dibenzo(ah)anthracene
lOC'i Benzo(ghi)perylene
100
500U

ug/L

100U
500U
500U
1000
100U
100U
100U
100U
100U
500U
500U
100U
100'J
100U
500U
100U
1000
1000
600U
120
100U
200U
100U
100U
I OOU
100U
100U
lOOu
100U
100'J
100'J
100U

(1) Cannot be separated fror, (jiphenylarine



: ANALYTICAL RESOURCES, we
:- Resources Conservation Co.

tfttir
templa Nat HO-

28 0077 Or9onlc$ Analysis Data Sheet
(Page 3)

Concentration: Low
Deta Extracted/Prepared: 12/29/85
Dote Analyzed: 12/29/65-1 /3/85
Cone/Oil Factor: 1

Compound

Alpha- BHC
Bete-BHC
Delta-BHC
Gamma- BHC(Lindane)
Heptachlor
Aldrin
Heptachlor Epoxide

. Endosulfan I
Dieldr in

. 4.4'-DDE
Endrm
Endosulfan 1 1

Endr in Aldehyde
Endosulfan Sulfale
4. * -DOT
Methoxychlor
EndnnKetone
Cnlordane
Toxaohene

ug/L

0.2U
0.2U
0.2U
0.2U
0.2U
0.2U
02U
0.2U
0.2U
0.2U
0.2U
0.2U
0.2U
0.2U
0.2U
0.2U
0.2U
0.2U
02U
0.5U

V(s) « Volume of water extracted (ml)
W( s) « Weight of sample extract (g)
V( t) « Volume of total extract (ul)

V(a) 100 mis orW(s) V(t) 2000 V(0 2.0



IRF Sample Mr. 5122-7

.'2 8 0078
Organic* Analysis Data Sheet

(Pagel)

Laboratory: ANALYTICAL RESOURCES INC.
Lob Sample ID No: 0027-F
Staple Matrix: waters
D«ta Release Authorized By.————

Client: Resources Conservation Co
QC Report Ho 0027
Contract No: »15H6
Date Sample Received: 12/29/85

Volatile Compounds
Concentration: Low
Data Extracted/Prepared. 12/29/85
Date Analyzad: 12/29/65
Conc/DU Factor: 1 pH: N/A
Percent Moisture. N/A

Compound ug/L

Chlorocnethene . 10U
Rromomethane 10U
vinyl Chloride ' 10U
Chloroethene 10U
Hethylene Chloride 180 B
Acetone 340
Carbon Disulfide ; SU
IJ.-Dichloroet&ene 5U
l.l-Dichioroethane SU
t-1.2-Dichloroethene 5U
CMoroform 5U
i ,2-DicMoroethene SU
2-Butanone 10U
1,1.1-Tnchlorocthane 5U
Cartxx\ TetrscMoDde 5U
VinylAalate 10U
Sromodichtoromethane 5U

Compound

1,1,2,2-TetracMoroeihene
1 ,2-Dichloropropane
t- 1 ,3-Dlchloropropene
Trichloroethene
Dibromochloromethane
1.1,2-Trichloroethane
Benzene
c- 1 .3-Dichtoropropeoe
2-Chloroethylvinylether
Bnxnoforrn
2-Hexanone

TelracMoroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
total Xylenes

ug/L

5U
5U
5U
5U
5U
5U

SOU
SU

10U
5U

10U
10U
SU
SU
5U
SU
SU
50

Data Reporting Qualifiers

Value If the result is a value greater than or equal
to the detection limit report the value

U Indicates compound was analyzed for but not
detected. Report the minimum detection
limit

B This flag is used when the anetyte is
found in the blank as well as a
sample

J Indicates an estimated value -
compound present but below
reportable detection limit



Laboratory: ANALYTICAL RESOURCES. INC
6HF Pitnl Resources Conservation Co

Sample No: 5122-7

n o2 «
Organic* HnaHjtls DeU Sheet

(Page 2)

Concentration: Low
Date Extracted/Proper*: 12/29/85
Date Analyzed: 1/3/86
Cooc/Dtl Factor: 1:40

Con pound
*

N- NHrosodimethylamine
Phenol
Aniline
bis(2-Chlor«thyl)etner
2-Chlorophenol
1.3-Dichlorobenzene
1.4-DicMorobenzene
Benzyl Alcohol
1,2-DicMorobenrene
2-MetMphenol . '
bis( 2-Ch1oroisopropyl)etner
•1- Methyl phenol
N-Nitroso-Dipropylamine
Hexachloroethane •
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dtmethylphenol
Benzoic Acid
bis( 2-CMoroethoxY)methene
2,4-DicMorophenol
1.2,4-Tnch1orobcn2ene
Naphthalene
4-Chloroeniline
Hex~BCh1orobutadlene
4-Chloro- 3-metttylphenol
2 - Met hy 1 naphthalene
Hexachlorocyclopentediene
2.4,6-Trichlorophenol
2.4,5-Tnchlorophenol
2-Chlorondphthalene
2-Nitroam1ine
Dimethylphthalate
Acenaphthylene
3-Nitroamline

ug/L Compound ug/L

400U Acenephthene 400U
6700 2.4>Dinitrophenol 2000U
400U 4-Nitropheno! 2000U
400U Dibenzofuran 400U
400U 2,4-Dinitrotoluene 400U
400U 2,6-Dimtrotoluene 400U
400U Oiethylphthalate 400U
400U 4-Chlorophenyl phenyle'̂ ier 400U
400U Fluorene 400U
400U 4-Nitroeniline 2000U
400U 4.6-Dmttro-2-melnylpnenol 2000U
3200 N-Nitro9iDdipheny1atnir«(1) 400U
400U 4-Bromophenyl pheny t̂her 400'J
400U Hexachlxobenzene 400U
400U Pentechlorophenol 2000U
400U Phenanthrene 400U
400U Anthracene 400U
620 Di-n-butylphlhalele 400U

3900 Fluoranthene 400'J
400U Benzidine 60U
400U Pyrene 400 J
400U Butylbenzylphthalate 400U
400U S.S'-Dichlorobenzid'ine 20U
400U BeriOvaJanthracene 400U
400U Bis(2-tthylhexyl)phthal8te 400U
400U Chrysene 400U
1400 Dl-n-Octylphthalate 400U
400U BenzoCbXluoranthene 400U
400U Benzo(k)nuoranthene 400 J

2000U Benzo(a)pyrene 400U
400U Indeno(l23-cd)pyrene 400u

2000U Oiberao( ah Anthracene 400U
400U Benzo(ghi)perylene 400U
400U

2000U (1) Cannot be separated from diphertylamine



SempU Mo. S122-7

2 8 0080
Organics RnelysU Date Sheet

Concentration: Low
DeteEKtrscted/Prepertd 12/29/85
Date Analyzed: 12/29/85-1/3/85
Conc/Dil Factor 1

Compound

Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC Uindane)
Heptacnlor
Aldrin
Heptachlor Epoxide
Endosulfen I
Dieldrin
4A-DOE
Endrin
EndosuHan II
4. 4 -ODD
Endr in Aldehyde
Endosulfao SuUate

Methoxychlor
EndrmKetone
Chlordane
Toxaohene

u«/L

0.2U
0.2U
0.2U
0.2U
0.2U
0.2U
02U
0.2U
0.2U
0.2U
0.2U
0.2U
0.2U
0.2U
02U
0.2U
10U
0.2U
1.0U
rou

V(0 » Volume of exlrart injected (ul)
V(s) « Volume of water extracted (ml)
W(s) » We\gnt of sample extract (g^
V(t) « Volume of total extract (uO

V(s) 100 mis orW(s) V(t) 2000 V(i) 20



0081

Item
AS
Ba
Cd
Cr
Cu
Pe
Pb
Mn
Hg
Ni
Se
Ag
Zn

TEA
PCB'S
AS
Ba
Cd
Cr
Cu
Fe
Pb
Mn
Hg
Ni
Se
Ag
Zn
O&G

HAZTECH/SAVANNAH/PHASE 2
SOLIDS PRODUCT

Method
EP Tox (mg/kg)
EP Tox (mg/kg)
EP Tox (mg/kg)
EP Tox (mg/kg)
EP Tox (mg/kg)
EP Tox (mg/kg)
EP Tox (mg/kg)
EP Tox (mg/kg)
EP Tox (mg/kg)
EP Tox (mg/kg)
EP Tox (mg/kg)
EP Tox (mg/kg)
EP Tox (mg/kg)

G.C. (mg/kg)
G.C. (mg/kg)
Total Digest (mg/kg)
Total Digest (mg/kg)
Total Digest (mg/kg)
Total Digest (mg/kg)
Total Digest (mg/kg)
Total Digest (mg/kg)
Total Digest (mg/kg)
Total Digest (mg/kg)
Total Digest (mg/kg)
Total Digest (mg/kg)
Total Digest (mg/kg)
Total Digest (mg/kg)
Total Digest (mg/kg)

Peed 1

<0.2
0.1

< .01
< .02
< .01
.46

1.7
.13

< .05
< .02
<0.3
< .01
.66

<100.
0.14
7.
300.
0.6
12.
14.

3,000.
3,000.

13.
<1.0
2.0
7.

<0.2
58.
0.4%

Peed 2
<0.2
0.1

< .01
< .02
< .01
7.1
4.8
.11

< .05
< .02
<0.3
< .01
2.5

<100.
0.02
<5.
90.
0.3
5.3
7.7

1,700.
1,200.

7.
<1.0
1.0
<6.
<0.2
50.
0.5%



Sample NK Method blank

• "2 8 0082 Orgonics Rnalysis Data Sheet
(Pagel)

Leboratory: ANALYTICAL RESOURCES INC.
Lab Sample ID No:- 0027-MB
Sample Matrix: Soils
Data Release Authorized By.

Client: Resources Conservation Co
QC Report No: 0077
Contract No: *I5M6
Date Sample Received: 12/29/65

Volatile Compounds
Concentration: Low
Date Extracted/Prepared: 12/29/65
Date Analyzed: 12/29/65
Conc/Dil Factor: 1 pH: N/A
Percent Moisture: N/A

Compound ug/Kg

Chloromethane 10U
Bromomethane 10U
Vinyl Cfiloride 10U
Chloroethene 1OU
Methylene Chloride 13
Acetone 10U
Carbon Disulfide 5U
1.1,-DicMoroethene 5U
1,1-DicMoroethane 5U
t-l,2-Dich1oroethene 5U
Chloroform 5U
\ ,2-Dichloroethane 5U
2-Butanone 10U
1,1.1-Trlchloroethane 5U
Carbon Tetrachloride 5U
Vinyl Acetate 1 OU
Bromodichloromethane 5U

Compound

U ,2,2-Tetrachloroetnane
1 ,2-Dichloropropane
t- 1 ,3-Dfchloropropene
Trichloroethene
D ibromah loromethane
1,1,2-Trichloroethane
Benzene
c- 1 ,3-Dichlorogrooene
2-Chloroethylvinylether
Bromoforrn
2-Hexanone
4-Methyl-2-Pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene

Total Xylenes

ug/Rg

5U
50
5U
5U
5U
5U
5U
5U
10U
5u
10U
10U
5U
5U
5U
5U
5U
So

Data Reporting Qualifiers

Value if the result is a value greater than or equal
to the detection limit report the value

U indicates compound was analyzed for out no<
detected. Report the minimum detection
limit

3 This flag is used when the analyte is
found 'n ihe blank »s well as a

indicates an estimated value
compound present but oeiow
reoor table detect ion limit



r .ubortlory: ANALYTICAL RESOURCES. INC.
Client: Resources Conservation Co.

. *^ *. .

SwnpleH* Method Bl»m

2 8 0083 Organics Rnalysis Date Sheet
(Page 2)

Concentration: Low
Date Extracted/Prepared: 12/29/85
Date Analyzed: 1-4/86
Cone/Oil Factor: 1:2

Compound

N- Nitr osodi melhy lam ine
Phenol
Aniline
bis(2-Chloroethyl)elher
2-Chlorophenol
1.3-Dlchlorobenzene
1.4-Dichlorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
2-Nelhylphenol
bis( 2-Chloroiscpropyl)ether
4-Methylphenol
N- Nitroso- Oipropylam ine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2.4-Dimethylphenol
Benzoic Acid
bis( 2-Chloroethoxy)methane
2 ,4-Dichlorophenol
1 ,2,4-TricMorobenzene
Naphlhelene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3- methyl phenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4.6-Trichloropnenol
2,4,5-7richloropheno1
2-Chloronaphthalene
2-Nitroaniline

ug/Kg Compound

Acenapnthylene
3-Nitroaniline

330U
330U
33CU
330U
330U
330U
330U
330U
330U
330U
330U
330U
330U
330U
330U
330U
330U
330U
1600U
330U
330U
330U
330U
330t'
330U
330U
330U
330U
330U
1600U
330U
!600'J
330U
330U
J60CU

ug/Kg

330U
1600U
1600U
330U
330U
330U
330U
33CU
330U
160CU
1600U
330U
330U
330U
1600U
330U
330U
330U
330U
2600U
330U
330U
660U
33CU

20,000
33C'J
•5T»S| •Jwvw
330U
330U
330U
33CU
330U
330U

(!) Cannot be separated 'rorr. dlphenylarnine

Acenaphtnene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2.4-Dinitrotoluene
2,6-Dlnltrotoluere
Diethylphthalate
4-Chlorophenyl phenylether
Fluorene
4-Nitroeniline
4.6-Dinitro-2-metfiylphencl
N-Nitrosodiphenylamine (1)
4-Bromophenyl phenylether
Hexachlorotenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphtnalate
Pluoranthene
Benzidine
Pyrene
Butylbenzylphthalate
3.3' - Dichlor obenz'.dine
Benzo( a)anthracene
Bis( 2-Ethylhexyl )phthalatc
Chrysene
Di-n-Octylphthalate
Benzo( b)fluoranthene
3er.zo( It )f1 uoranthene
3enzo(a)pyrene
Indeno(l23-cd)pyrene

OibenzoCah)anthracene



Laboratory: ANALYTICAL RESOURCES. INC
Client: Resources Conservation Co.

2 8 0 0 8 4

Sample No: Method Slaw

Organics Rnalysis Data Sheet
(Page 3)

Concentration: Low
Data Extracted/Prepared: 12/29/85
Date Analyzed: 12/29/35-1 /3/8S
Cone/011 Factor: 1

Compound

Alpha-BHC
Beta-BHC
Delta-BHC
Gamma- BHC(Lindane)
HeptacMor
Aldrin
Heptacnlor Epoxide
Endosulfan !
Dieldrin
4.4'-DDE
ErxJrin
Enoosulfan 1 1

ErxJrin Aldehyde
tndosulfan Sulfate
4,4'-DDT
flethoxychlor
Endrin Ketone
Chlordane
Toxaohene

ug/Kg

.OU

.01'

.OU

.OU

.OU
Of

1.00
': .CU

1.0U
I.OU
:.cu
I.OU
1 *f '. . vv

I.OU
5.0U
I.OU
sou
5.CU

V(1) * Volume of extrxt Injected (ul)
V(s) = Volume of water extracted ( T' )
W(s) - Weight of samoleexiracr ig/
V( •.) « volume of total extrxt (u!)

V(s) N.'A orW(s) 30 gm V(t) 2000 V(1) 2.0



Sample No: 5122-2

2 8. 0085 Organic* Analysis Data Sheet
(Page 1)

Laboratory: ANALvf ICAL HEMURCE5 INC.
Lab Sample ID Ho. 0027-C
Sample Matrix: Soils
Data Release Authorized By:

Client: Resourcw Conservation Co.
QC Report No: 0027
Contract No: * 15148
Date Sample Received: 12/29/35

Voletile Compounds
Concentration: Low
Date Extracted/Prepared. 12/29/85
Date Analyzed: 12/29/85
Conc/Dil Factor: 1 pH: N/A
Percent Moisture: N/A

Compound ug/Kg

CMoromethane 10U
Bromomethane 10U
V'.ryl Chloride 10U
CMoroethene 10U
f-ethylene Chloride 730 E
Acetone 330
Carbon DisulHde 5U
;.1.-Dichloroethene 5U
!,1-Dichloroethane 5U
t-1,2-Dichloroethene 5U
Chloroform 5U
' .2-Dichloroethane 5U
2-Butanone 10U
:.l.1-Trlchloroethane 5U
Carbon Tetrachlorlde 5U
v^.nyl Acetate 10U
Sromodichloromethane 5U

Compound

1,1,2.2-Tetrachloroethane
1,2-Dichloroprooane
t-1.3-DicMoropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichlordethane
Benzene
c-1,3-Dichloropropene
2-Chlorocthylvlnylether
Bromoform
2-Hexanone
4-Methyl-2-Pentanonc
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes

ug/Kg
50
5U
5U
5U
5U
5U
5U
5U
10U
5U
10U
10U
5U
5U
SU
5U
5U
5u

Data Reporting Qualifiers

Value if the result is a value greater than or equal
to the detection limit report the value

U Indicates compound was analyzed for i?ut not
detected. Report the minimum detection
limit

B This flag is used when the yielyte is
found in the blar* 25 wel' as 3
sample

'.ni'.catet ar x'l-vited value -
compound present but below
repor table detection limit



1
gl|CLabor«tory: ANALYTICAL PE3CUPCES. INC.
• ? * : Resources Conservation C o

Sample N« 9122-2

28 0086 Organics Rnalysis Data Sheet
(Page 2)

Concentration: Low
Date Extracted/Prepared: 12/29/85
Date Analyzed: 1/3/86
Conc/Dil Factor: 14

Compound

N- Nitrosodimelhylam inc
Phenol
Aniline
bis(2-Chloroethyl)ether
2-Chiorophenol
1 ,3-Dichlorobenrsne
1 .4-Dichloroben2ene
Benzyl Alcohol
1 ,2-D1chloroben2ene
2-Melhylphenol
5is( 2-Chloro1sopropyl)ether
4- Methyl phenol
N- Nitroso- Dipropy lam ine
Hexachloroethane
Nitrobenzene
I soo nor one
2-Nitrophenol
2.4-Dimetnylphenol
Senzoic Acid
bis( 2-Chloroethoxy)meth«ne
2.4-Dichlorophenol
1 ,2,4-Tnchloroben2ene
Naphthalene
4-Ch!oroaniline
Hexachlorobutadiene
4-Chloro- 3-methylphenol
2-Nethylnephthalene
Hex ach lor ocyclopentadiene
2,4,6-Trichlorophenol
2.4.5-Tnchlcrophenol
2-Chioronaohthalene
2-Nitroar.iVifie
Dimethylphtheiate

'<df'. '• i i nil

uo/Kg Compound
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
3200U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
3200'J
660" j

T^A/^i '
<w>^. WV V

660U

Acenaphthene
2.4-Dinitrophenol
4-Nitropher.oi
Dibenzofuran
2,4-Dinitrotoluene
2,6-Dinitrotoluer*
Diethylphthalete
4-Cilorophenyl pnenylether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-metnylphenol
N-NHrosodiphenylamine ( 1 )
4-Bromophenyl phenylether
Hexachlorooenzene
Pentachlorophenol
Phenanthrene
Anthncene
Di-n-butylphthalate
Fluoranthene
Benzidine
Pyrene
Butylbenzylphlhalate
3.3'-Dichloroben2idine
Benzo(a)anthracene
B!s(2-Ethylhs)c/!}phthalate
Chrysene
Di-n-Octylphthalate
Benzo(b)nuor8nthene
Senzo( k )fluoranthene

ug/Kg

660U
320CU
3200U

660U
66CU
660U
660U
66CU
660U

3200U
3200U
660U
660U
660U
3200U
660U
660U
660U
660U
5200U
660U
660U
1320U
66CU
660 J
660U
66CU
660U
66CU

inoeno(123-cd)cyr'y>e
nzoC sr iar.inr acsre 56CU

66 OU



6j|f Laboratory: ANALYTICAL RESOURCES, INC
—•=.-. 'Client: Resources Conservation Co.

San pta

2 8 0087
Organics Analysis Data Sheet

(Page 3)

Concentration: Low
Data Extracted/Praparad: 12/29/35
Date Analyzed: : 2/29/55-' /3/S5
Conc/DU Factor: 1.2

: 22-2

Compound

Aloha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC(Lindane)
Heptachlor
Aldnn
Heptachior Epoxide
Endosulfan I
Dielorin
4.4'-DDE
Endrin
Endosulfan II
4,4'-ODD
Endrin Aldehyde
Endosulfan Sulfate
4.4--DDT
Methoxychlor
Endrin Ketone
Chlordane
Toxaphene

ug/Kg

2U
2U
2U
2U
2U
2U
2U
2'J
2U
2U
2U
2U
2U
2U
2U
2U

10U
2U

10U
10U

V( 0 « Volume of extract injected (ul)
V( s) « Volume of water extracted (m')
W( s) » Weicr-«. of lample extr 3C«. i g)
v(t) « volume of tcta' extrxt (y!)

Y(s) or W(s) 30 gm V(t) 4000 V(i) 20



Sample MK 5122-6

2 8 0088
Organic* Rnalysis Data Sheet

(Pegel)

Laboratory: ANALVTICAL RESOURCES INC
Lab Sample ID No: .0027-0
Sample Matrix: Soils
Data Release Authorized By:_

Client: Resource? Conservation Co.
QC Report No: 0027
Contract No: -15M8
Date Sample Received: 12/29/85

Volatile Compounds
Concentration: Low
Date Extracted/Prepared: 12/29/85
Date Analyzed: 12/29/85
Conc/Dil Factor: 1 pH: N/A
Percent Moisture: N/A

Compound ug/Kg

Chloromethane 10U
Sromomethane IOU
vinyl Chloride IOU
CNoroethane IOU
Methylenc Chloride 470 B
Acetone 66
Carbon Disulfide SU
1.1,-Dichloroethene 5U
1.1-Dichloroethane 5U
t-1,2-Dichloroetnene 5U
Chloroform 5U
1.2-Dichloroethane 5U
2-Butanone IOU
M.l-Trtehloroethane 5U
Carbon Tetrachloride 5U
vinyl Acetate IOU
Sromodichloromethane 5U

Compound

1.1,2,2-Tetrachloroetnane
1,2-Dichloropropane
t-1,3-Dich1oropropene
Trichloroetnene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
c-1,3-Oichloropropene
2-Chloroethylvinylether
Bromoform
2-Hexarwne
4-Methyl-2-Pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Etnylbenzene
Styrene
Total Xylenes

ug/Kg

5U
5U
5U
5U
5U
5U
5U
5U
IOU
5U
IOU
IOU
5U
5U
5U
5U
5U
5U

Data Reporting Ouaiitiers

Value if the result is a value -greater than or equal 8 This flag *s used when the analyte is
-.0 ihe detecv.cr. limit report the value found in trs :;ar< n #e" as a

'J indicates comDound was anaivzeo J'or our not
detected. Reoor*.'.he minimum .retecV.on J
Hmit

indicates an estimated va;«e -
compound sresent ju* ^elow
reportable detect:or'irsv*.



ratory: ANALYTICAL RESOURCE:,
Ifent: Resources Conservation Co.

Sample No:

2 8 0089
Or98nic$ Analysis Data Sheet

(Page 2)

Concentration: Low
Date Extracted/Prepared. 12/29/55
Date Analyzed: V3/36
Cone/011 Factor: 14

Compound

N-Nilrosodimelhylamine
Phenol
Aniline
bis( 2-CMoroetnyl tether
2-Chlorophenol
1.3-Dichlorobenzene
1.4-Dichlorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
2-Methyl phenol
bis( 2-Chloroisopropyl)ether
4-Melhylphenol
N-Nitroso-Dipropylamine
Hexachloroethane
Nitrobenzene
isophorone
2-Nitrophenol
2.4-Dimethylphenol
Benzole Acid
bis( 2-Chloroethoxy)methene
2.4-Dichlorophenol -
i .2.4-Trichlorobenzene
Naphthalene
4-Chloroamline
Hexachlorobutadiene
*-Chloro-3-methylphenol
2-Methyl naphthalene
Hcxach lorocyclopentadiene
2.4.6-Trichiorophenoi
2 .-* ,5-T r Ichlcrcpheno!
2-Chloronaphthalene
2-Nitroaniline
rimethylohthalate
Acenaonihyiene
3-Niiroaniline

ug/Kg Compound

660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
3200U
660U
660U
660U
660U
660U
660U
660U
660U
660U
660U
3200U
660U
3I3CU
660U
660U

320CU

Acenaphthene
2.4-Dinitrophenol
4-Nttropher.o!
Dibenzofuran
2,4-Dinitrotflluene
2,6-Dinitrololuene
Oietnylphthalate
4-Chlorophenyl phenylether
Fluorene
4-NitroaniHne
4,6-D1nitro-2-methy1phenol
N-Nitrosodlphenylamine ( 1 )
4-Bromophenyl phenylether
HexacMorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Dl-n-butylphthalate
Fluor anthene
Benzldlne
Pyrene
Buty^enzylphthaiate
3 ,3' - DichlorobenzNJine
Benzo( a)anthracene
Bis( 2-EthylhexyUonthalete
Chrvsene

Benzo( b)fluor anther*
Benzo(k)fluor anthene
Ber,2o(a)cyere
lndeno( 1 23-cd)pyrene

ug/Kg

660U
3200U
320C'J
660U
660U
660U
6600
66CU
660U
32000
320CU
660U
660U
660U
3200U
660U
660U
660U
660U
5200U
66CU
660U

1320U
66CU

660 J
660U
ti£.r>i iOvvw
660L1

66 w
* * •. -j
660'.-

(\) Cannot tie separated 'rorn Jioheny'anrne



•lory. ANALYTICAL RESOURCES.
I tent: Resources Conservation Co.

Sample No: S*.22-6

2 8 0090

Organics Analysis Data Sheet
(Page 3)

Concentration: Low
Date Extracted/Prepared: 12/29/9
Date Analyzed: 12/29/85-1 /3/8S
Cone/Oil Factor: 12

Compound

Alpha-BHC
Beta-BHC
DeHa-BHC
Gamma-BHCl Undent)
HeptacMor
Aldrin
Heptachlor Epoxide
Endosulfan I
Dieldrin
4.4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endrin Aldehyde
Endosulfan Sulfate
4,4'-DDT
Methoxychlor
Endrin Kelone
Chlordane
Toxaphene

2U
2U
2U
2U
*.v
10.7
2U
2U
2U
2U
2U
2U
2U
2U
2U
2U

10U
2U

10U
10U

V( i) « Volume of extract injected (ul)
V( s) » Volume of water extracted (ml)
W( s) « Weight of samole extract (g)
v(t) * volume or tola! extract (-j!)

V(9) orW(s) 30 gm V(t) 4000 V(O 2.0



T
ATTACHMENT B

2 8 0091
PHASE 2 ANTIFOAM INVESTIGATION



.2 8 0092
Type Ant i foam Cone.

(PPM)

Control
DF-650

SAG- 10

DP-108L

DF-230SX

Control
DB-31
DB-110A
H-10
1520
Mark X
Mark X
Silwet L-
7002

Silwet L-
7002
DB-100

DF 141
NALCO
DB-110A
( repeat)

1500
*

200
400
600
700
800

250
500

750

50
100

1500.0
277.3
1664.0
1664.0
1664.0
3322.0
832.0

1664.0

1664.0

> 3000.0
> 3000.0

832.6
1110.0
1387.0

Foam Height
« 180°F(mm)

40
45

45
40
20
15
15

40
5

20

20
10

100*
30
30
35
40
20
5

30

20

40

100+
100+
59
34
29

Dilution Comments
Factor

pure

1:4
1:4
1:4
1:4
1:4

pure
pure

pure

1:9
1:9

1:3
1:5
pure
pure
pure
pure
1:1

1:1

no effect
20% solution
20% solution
20% solution
20% solution
20% solution

100% pure
final volume was
4 San
overdosed system
10% solution
final volume was
50mm

25% solution
16.7% solution

50% solution

50% solution

1:1 diluted in
isopropanol
pure no effect
pure no effect
1:5
1:5
1:5



T.

2 8 0093

ATTACHMENT C

ADDITIONAL PHASE 2 DATA



• • Stripped Wattr
0 Q n n Q A **ter Excess Cauttic Addition

Feed; 50;50 Pond 2-4 "Sludge" and "Free Water"

Analyte
pH

BOD (»g/l)
COD (mg/1)
Arsenic («g/l)
Lead (ag/l)
Total Kjeldahl
Nitrogen (mg/1)

Oil fi Grease (eg/1)
Total Organic Carbon
(mg/1)

Residual Triethylamine
(mg/1)

Raw Stripped Water
12.2

750.

21,000

1,300.

2,000.

40.

Post-Treated Stripped Water

390.

2,300.

< 0.2

0.26

80.

32.

400.

40.



2 8 0095
ATTACHMENT D

WATER STRIPPER pH VS RESIDUAL TEA CONCENTRATION



Glassware Results

The result* of all eight distillations are presented in Figure 1
at a plot of triethylaaine concentration in «g/l vs final,
• tripped %/ater pH. Figure 2 it a plot of the alkaline pB data.
As expected, the residula triethyla»ine level sharply diminishes
with increasing stripped pH. These plots agree with the
ionization vs. pH curve for ammonia, which is chemically related
to triethylamine.

The test data and the computer curve fit data are presented
below. The triethylamine concentration in the feed stock was
35,000 mg/1. The computer selected equation to relate residual
triethylamine to stripped water pB is:

TEA, »g/l - (1.05 x 1012)(pB)-10-3

The correlation coefficient for this equation, 0.89, is somewhat
poor but is still acceptable. The equation was used in preparing
the following table:

Stripped Water pH 8.5 9.0 9.5 10.0 10.5 11.0
Residual TEA, •g/l 260 150 83 49 18

The design, residual triethlyamine concentration in the
production unit stripped water is 70-100 mg/1 which would dictate
a stripped water pR of "9.5.



"'2 8 0097
TEST RESULTS, RAW DATA

Test No.

AS-i*

1

2

3

4

5

6

7

8

Starting pH
——

11.23
——

11.91

11.99

12.23

11.95

12.43

12.41

Final Water pH
——

5.89

6.13

7.30

7.91

7.93

8.79

9.87

10.75

Residual TEA «g/l
35,000

12,600

5,600

1,600

990

560

106

41

31
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ATTACHMENT E2 8 0100
PHASE 2 EMULSION COMPOSITION vs VISCOSITY



2 8 0101
Water % in Oil

0

7.3

15.3

22.3

31.5

36.5

49.5

66.1

Viscosity (centipoises)
_____at 170°F______

234.

357.

439.

602.

775.

1,180.

1,410.

30.

DATA FROM "FREE" WATER/OIL
EMULSION TESTING_____

water % in Oil

8.2

25.

41.6

49.7

61.5

69.1

76.8

Viscosity (centipoises)
____at 170°F______

714,

959.

1,200.

3,260.

4,890.

4,890.

82.



.2 8 0102


